The 19S proteasome ATPase Sug1 plays a critical role in regulating MHC class II transcription.
Emerging evidence in yeast suggests roles for ATPases of the 19S proteasome as mediators of transcriptional systems through their association with actively transcribed promoters, facilitation of clearance of paused elongation complexes and recruitment of coactivators. Although 19S subunits also regulate mammalian transcription, their role in recruiting transcription factors remains unclear. Here, we demonstrate for the first time a role for the 19S proteasome ATPase Sug1 in regulating transcription of the critical adaptive immune gene, MHC class II. Sug1 associates with the class II transactivator, CIITA, and with the MHC class II proximal promoter. In the absence of Sug1, HLA-DR promoter activity and MHC class II transcription are decreased. Critically, CIITA association with the MHC II promoter is dramatically decreased when Sug1 expression is reduced, even under conditions of proteasome inhibition. In contrast to the rapid promoter association of the 19S subunit, a 20S proteasome subunit associates with the MHC class II proximal promoter following prolonged cytokine stimulation and its association corresponds with pronounced promoter disassociation of CIITA. Taken together, these data demonstrate that both 19S and 20S subunits of the 26S proteasome play specific and critical roles in regulating CIITA activity and MHC class II transcription.